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Durine,~~~v%eit'to Amae &8Htate~Coliegd on Mar6h 4 and 2 to dl&ni& 
prinalpally~~asl~~prd~ess~~~1 also r&&&d wltlvDii 8. Wilhelm 
and Dr. D. Peterson of An~?e Iowa State College their ?xperimantal work 
on%hC14yt~ep,yp6n,,~ 'iti eotl,m ~th.~gxtssiun t6 tborlum metal.- 
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'IPld'adik..td.date'hria~i~~-anly,on i l@&it~'sdal6.' Apprd&i&ily 20 
to*22’lbiv o~.,~Ol'~hriveibs~'pmdu~ bjr ohlotiat~~TbO2,ami'C%x1 
batohos of'appr oxi&3tely~2Wtd sOo'g+mQ wi~h~96$to 995i yiexdei' me 
preparntion:'oi high purity ThClgj tnw, from ThO2 and carbldo ccmtrminante, 
hae :cea a problem. ,.,r. -‘it f, i ,,.' y ,i-' ,.:,i,,, ; ? 
A&it& 10 to 16-lbti~'~of'+onge Tti,~"omta;aining'2$tO I%$ nQgnee'i~~'he&3 ~ 
bea &de 'in B 29 i&.x 12"'ateel bo&~lined~aiil.'a pr&eintercid l&O 
and'&iP~~%nd filled-with &a$on.. 'Jibe purity and quality of the Th m&al 
produot 5¶il ~1 not bean establiehed. Soaping experimonte Indicate, honwer, 
that purlfioation‘of the~ThO1' by.fraat~~al‘distlllntiti my be ~%oo- 
eenarg:oPlnoreaae the(ThCl Lsit~%id to reduce th0' impiirlties of 
th&'fh'tietnl;-'.Ameki peWma& belie+t'tbat a Th~&ioa&'bon'i3in~ 2% 
to‘B~!~umgneelum and eultable for vaouum oosting, oould be produced by 
thle m&had "my ylaldo ofA,greater than 99%. 
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At proaent, wurk on this projoot hai been disoontlnaad, but Drs. 
FBilhelm'~'Psterson botb expressed a keen intercat in oontinuing thie 
development an a larger scale.. 
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A. Preparation of ThCl 8 

1. RecGtionr 
,. .,, ., ;, 

!I'hC2 + 2C + 4C123 ThClq + 2COC12 

2 hour8 at llOO°C and ~9 additional 6 hour8 a$ 800°C 
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A,porod oarbon oruoib$aontoin& the G2 &i 6 o&g; ia 
looated at the 010~ad lend of en induotio+hoat.od q&jg thimble 
of 4" opening aud.24" length. Iho chlorine im tnJoot0d ot'th0 
open end of the thimble,rrhew the ThC14 produot ie qondanse'd and 
oollooted~ 

Raperinental Work8 

Tit0 charge hfa rtang&Prbm 260 to 500 grcime~ ttio total Thcl 
produced ha8 been 8pproxlnmtelJT 20 td 26 porn&. Alniost oo&plete 
r~otion occurs, lowing loss than 1% of! the charge ap aeh. 

Large'&oeast\~~,of ohlkne have been ue& the qii&tity required for 
oom$ete r-motion has not yet bow determined. 
., 
Conte;hmatidm bf %hCl '18 believed tb bo the result'of the moohanioal 
onarrptiel: of the The; cl& c; 'Although the ueo o? eporoue oarboa 
oFolb.bls has reduoed tbo quentlty of fhese oont&minante in t+e Th 
metal produot, Aplea pwsonnel believe that fraotional distillation 
?$uld & nedasearpto prcduod B purified ThC14. ; 

A lir& me10 etudy is nooeseary tn detenuino the temporaturee 
required, the ocnaentratloaa and quantities of the reaotants, end the 
probleme, if' any,',in Separating the ThC14~frOm tho exoeee ohlortie 
and the phowwrmdluoed~ .:j,, .,: 

3 mentioned that Iiorieaw, I&., under i oontwot with BY00 Rssearoh 
Divisioa~or the etudy of the ~leoti6lytlo pro&as for Th produotioa, 
WEB also dwoloping a method of ThC14 "d suggested that Amoe review 
this pmaesee i " 

B. Reduotion & ThCl, with Ya@xesiutua 

P., 'Reduotlona 

ThGii'4 2& -+ 2MgC12'+ oh 
,_., ;'. 

.Argon &nmphere~ 1 hour Q) 960°C to 1000°C 

2. 'Rqulpment? 

2$ 1.d. x 12” steel bomb lined with pre-aintored MgO and CaF2. 
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Bpp+tpntely 10 to 16 lbs.'bf oponge Th oontiin&'~ to'& ","""; (.' 
mE&&eeium has ban pwdwed in batahea of 160 to 190 gre&.of'S.':':. ': .-.:.:: 

.Tkpar bw& Awe peraomd belfwe that there would be’no : : -. '..,I ,: 
ti?riqa problw in aftiin5.q greater than 9s yield in ThCi ;.. ": '.> ,' ; . . 
reduafh Etop and in o&ng the reaultlng apo& &etaX bjp " "l., '.:' 
vuouum melting.~ 2, ,D,, "‘:.t ,_, '_ :. : 
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The pprdaity of the Liner mtorial has teen a problem~.Tho $1121 1~ : ;.~I:, 
dtffbnee into tke liner, thereby reduoing the effe&ive #elk. ~,4 :"Y?',, y-1. 
A'non-porous metal liner, riuoh as molybdenum, tank&m+ VW&LW, &': ~ 

., _' : :;. : ..' ".' L 
B~oawo of the low heat bf' reaotion, heat must be e~ppplfod'tb::~~uoe:;:.:.: .'y:':, 
"pl~~~ffioimltlp. ,. "1. ,.; .,.,'.,: ,. "' ,._" 

,. i. :r.:, .' . . . :'/ ..,:.i,: ._ .z, 
The:.&zrtty of the Th m&al prod&d by this method 'has' noi ie'.'l'.', " ", .:""'~,.:, .: ~" 
?etablishod. Cnrbide and metal impurities from t&s hhIorldse h.&e, ','.' 
been deteoted in the metal produot. The Th metal ~roduc&~ by this, '. 

,-, 

method also appears' to be htir (possibly because, of darbide..,":! ,. 
aontsnt) than the Th produoed by the roduotion of TM*.,,; : :.,;, ': I',, I", 

: 

; ;,, ,:,. 
. '<!"I, : :,; . 

GWSrfllI ,',. :, ,. . ,. ..y:: i 

A formal Ames report owerin& this project has not b&+4&&. 
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pie briefly reviewed the e6onamlos of thin mathod;: '& agieed tkti:'the', ':;,,, ' 
produat@n‘of'ThCl may be mwe expensive than ThF pidp&i%i&.but 
tho oost for reduo9ug ThCl with magnesium could 4 o&nsldo+bly lose .:' .-.,i.: 
ttmn the oaloium reduotioirdof ThFd. '. TM8 potential &ving~.&ggeat,~~'I'~. 1 l-'.; 
that the ThCl rout6 be studied Author, and Drei'W&elm anh'Pete&on'~ : i'!. 
both exprsmoe8 a keen Interest in uo$inuing de&i&mnt I&+$& a 
larger eoale. 
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